Since its discovery, graphene has attracted tremendous interest and its unusual properties make it a promising candidate for future electronic and optic applications [1, 2] . Along the view of designing graphene-based devices, many efforts are devoted to the achievement of large scale graphene patterning in a reproducible way with controlled structural quality. Among the various ways to produce graphene [3] , the growth of graphene layer on silicon carbide (SiC) is a very promising method for homogeneous large scale production with a high crystalline quality, as it has recently been demonstrated [4] . On the Si face, the first carbon layer present a honeycomb structure, which has no graphitic electronic properties, due to one-third of the carbon atoms that are bonded to the Si atoms of the substrate [5] . This layer therefore acts as a buffer layer and allows the next carbon layer, i.e. first graphene layer, to behave, from an electronic point of view, as an isolated graphene sheet. However, the Si dangling bonds that remain below this buffer layer deteriorate the carrier mobility, due to the high intrinsic electron doping. Some recent experiments -LEEM, XPS, and EELS principally -have demonstrated that the graphene π band of the interface layer can be restored by the insertion a thin oxide layer between this interface and the SiC substrate [6].
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We have followed, from local point of view, the structural and electronic modifications of epitaxial graphene, for different steps of the oxidation process. This has allowed us to finely study the transition of the buffer layer toward a partially decoupled graphene-like sheet, by a controlled in-situ exposition to oxygen. We demonstrate in the present contribution that the oxygen can partially decouple the buffer layer from the substrate and hence reduce the intrinsic electron doping, which leads in turn to the partial transformation of the buffer layer into a graphene-like one. As a result, the oxygen reacts with the Si dangling bonds, reducing the charge transfer from the substrate to the graphene layer, and also intercalates between the carbon layers.
